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5 X. n^^^ °^ „ , that U prcvi... 

" "T. oUcl n.e.s, e.c„.. 
c=ntainin, long runs ^^^^^ „„„ 

„,„s o. t.e U.es Cispose. .n 

, fha invention relates to 
particularly, ^^^^^^^^ .<,„tl,uous 

,0 duct asse^ly *lc. ^^^^ for 
V A for the containment oi 
ducts adapted for ^^^^ 

electric wires or tne x 
optical fibers, electrx 

XI. .ascription of the Prior Art 

. twor. industry, the proper design and 
Xn the ground networ. ^^^^^ 
fiber optic cables or eie 
"""""" U lnln, t. integrltv o. tne ln.or^"on 

ao " "trLTiritrecrt^e 

""^^ rril .0. eternal sources o. 
nbers or the electric ^^^^^^^ 

,h »s temperature, pressur 
,„ess, such 

„„ta.lnatin, substances. ^^^^^^^^ 

lunovatlon In this Industry .a ^^^^^^^ 

certain combinations of coverings 
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o Hrief discussion 
^ Therefore, a oriej. 
^ ^le^ctric wires. Tnere^u 
fibers or electri follows. 

, co-directicnallV extending, 
5 ducts contiguous, CO ^^^^ 

11=1 in abutting contact wii. 
substantially parallel, 

otnei, eacb o. said inner duct ba.ing a 3 

encircling contiguous solutions e—^^^^ ^^^^^^^^ 

--■-^-"^^^::rs::i::^-- 

,0 and a ne.ible, syntUeti ^ ..ving 

liis to alt . ... 3.-- 

. tbiCness o. ab u ^^^^^ .^^^^^^^^ 

- PO^VVinylClorid ^^^^^^ ^^^^^^ 

. corrugated inner ducts over thei 

. .h.ir contiguous relationship. 
15 them in their con ^^^^ „j 

The above mentioned reference says t 

1 duct is flexible and can be coiled 
.„ltiple Channel duct ^ ^^^^ 

"^^"'^rrr::^::^: tne reei .r .y out 

multiple channel duct be „ can be reeled 

.0 into an underground ^^^^^^ ^^^ 

- ^ - ^"nr: :e:i:. ^ber optic 

Channel duct allo.s an ^e ^^^^^^ 

ictural integrity over the 

'^'^^^""ror: clu-ion.,anda„ords 
25 entire length of the entire system by 

enhanced moisture protection to the 
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A These advantages are the 
f the overwrap employed. These 

...... . .... 

.lectric wires or the likes, 
fibers, electri ^.ultiple 
. I have not found this typ 

cable duct market until now. 

^ ---^ ^^^^ :r iT type o. multiple 

T believe/ is wnj 
.eason, I ^ in stren,* or 

channel duct has critical 

■ reality, which have not been 
flexibility in reality, although 

. tirst It is "-11 """"^ 
,„entor at • .^U diameter, 

,0 the inner duct o£ plastic ^^^^^^^^ ^^^^ 

even though „on-corru,ated, ^^„.^,„„,,„d 
coiled around transportable reels, tb 

, „i,stic With relatively large 
„„ter duct a( plastic 

.ot so nexible that it can not be 

^°-":rra:::luoned.ultiple Channel duct 

understood that ^^^^^^ 

•wio that it can not t)e cu 
- is not so aexlbl th ^^^^ ^^^^ ^^^^^^^^^ 

„table reeu^ this type o. multiple channel duct 
one of the reasons wny 
y , can not be mounded in real cable ^r e ^ ^^^^^ 

. current .ethod o. 

^ J n S Pat. NO. 5;02T,»o'*- 

g$25 disclosed xn U.S. 1^ typically 
.h. use of a hollow outer duct, typ 
involves the use oj. 
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le„,..s. «MC. p.o..aes t.e ^^^^ ^^^^ ^ 

conduit for the passage cf a nu»ber o 

. ducts" tvpically constructed of polyethylene 
5 "inner ducts typ ^^^^^^ 

continuously Ion, run lengths, wh.ch P 

, ™ the elements underground. Each 
level of protection from the 

,nese inner ducts has a number of external 

. and each inner duct may 

longitudinally extending r hs. a^>d ^^^^ 
10 contain a Single fiber optiC cable or 

cables. f-irc5t requires 

.he method of installing the cables f rrst g 

.ntroduction of the inner ducts ^ 
,„ct by pulling the inner ducts ^ ^ ^ ^"^^^ 

From an underground work area, a gr PP 
,3 the surface. From ^^^^^ ^^^^ 

H,,rts are drawn through the outer 

ducts are m place, th 

. ^ ^hP inner ducts by a puU string d 
,0 through each of the inner ^^^^^^^ 
through each of the inner ducts. The r 

■ , .ingle fiber optic cable or a 
therefore, comprises a single 

, M. „f fiber optic cables «ithin each ot 
plurality of fiber ^ being surrounded by the 

. The ribbed design of the inner 
,S protective outer duct. The ^^^^^^^^ 

ducts is to purports to facilitate 
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l.e„ce .or ^intena.ce a„a construction 
level of convenxenca .hemselv.., 
„or.ers, as well as protection for 
3e,eral .euclencles are aPPa-t 

nr., t. .tarsal use o ^^^^^^^^^^^ 

■i e PVC, does not arxoi. 
„„,eraucts, r.e .nan fortv feet. 

for use with spools in lang 

. ™sts in connecting segments of 
0 Thus, the labor costs ^„ 
. ^„ feet adds a tremendous cos 
auct every forty ^^^^^ 
the overall project budget se^ ^^^^^^^^ 

o.ies Of segments, as well as 

nt infiltration from underground sources. 

15 contaminant mrixi. ^ ^^rrr-i-ir-imrg 

costs, m terms of labo ,„.^.545. 
/ Channel duct is disclosed in U.S^ 

{o Tnat reference Involves a jj^ ,,,,i.n 

. . • on rable comprising^ eiong^ 
"Tst end and a^end. the bod, portion 

further Including^ong 

^the second end; and at least 
,ne first en^^ ,,,Uon 
„ passa^e^^ormed completely ,,„,,,,ainal 
<;;endin, substantially parallel 
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..is, each of the passageway, havln, a cros^ 
area sufficient to loosely contao, 

■ Hon cablej,>*«^?^=^id body portion is 
communication caDie^^ t,,^.^^ 
a conO^ination of materials including 
construci^ i^-""' ^ 

greater lengths, and installation of such *cts 
1 L.e,ote this tvpe o. a.ct also has advantages 
spools. Therexu ^^auired between 

i„ .i„i.i.ng the nn^e. o. connections .e 
segments o. the dnct and other protective attri^u 
.he duct and increase the data transmission integrity 
.he cables themselves. • ^^^^^^^ 

However, tnis i-yp ^i,,riina 

^-F m;:^i-prials incluamg 
15 in construction from a combination of materia 
plastic and crum. rubber. « described in the 

peculation of said reference. If greater rig i« r^ 
.i. duct is reguired. a greater percentage f pl - 

nreater flexibility is 
^ay be added. Conversely, if greater 

^^nc of crumb rubber would 
20 desired, a greater percentage of crumb 

U.ely provide t.e necessary ''^^"^^^^ 

^ . 1. • 1 n t*r-^f^he same 

greater strength and ,reaterjl«i6ii^*r^ 

, ^liWirS^mel duct. Besides, It 
time in this type ofrnjiUaPl* = 

£„,Jsrt^this type of multiple channel 

" , „^ cru^ rubber Will has 

-<th greater percentage of crumb 
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These might be crxtxcaljefici^^«^ 

h.«W^r7Woptic cables, electric wxres 
ducts, throuah-wWreh tioer p 

■^lu irnnPT'lTirl 
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SUMMARY OF THE INVENTION 



Xt is an ob3ect of this invention to provide a 

. 1 duct assembly which enables quicker 
multiple Channel duct V 

0 installation of fiber optic cables, electr 
U.es thus reducing labor and material costs 
substantially over the prior art. 

.3 another object of this invention to provide 

Of connections required between the duct segments 

flexibility at the same time. 

,t is still another object of this invention to 
,,..,.e a multiple ohahnei auct assembly which has inner 
,0 .nets With sufficiently smooth insiae surfaces^ 

.he multiple channel .uct assembly tor cables 
accordance with the present invention comprises ,a, a 
plurality of plastic inner ducts conti^ous. co- 
.irectionally extending, substantially parallel, in 

t. 4.>,«r- each of said inner 
^«r^^■ar-t• with each other, eacn 
25 abutting contact witn « . ^ 

..cts havin, the cross sectional areas sufficient 
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3.,. outer .uct .as . co„u,atea tu.u.ar section 

a p:u.autv o, contiguous .i.,es ana t«u,.s 

=n strona that it can 
transportable reels as well as so 

withstand dirt in a trench. 

transportable reels. . ,reat length c. said .ultrple 
.hannel duct esse:., .e coiled on the reel .or a. ou 
,„to an underground co^unications pipe, or can he 
15 into a trench for direct burial. 

This duct asse^ly allows an overall reduction 
oeble installation costs, and the ^.ni.oldin, aspect o. 

present invention maintains hi,h structural integrity 
„,er the entire length o. the conduit sections, and 
...ds enhanced .oisture protection to the entire s.ste. 

reason o. the outer duct which is corrugated and 
..oessantlv extended. Besides, the aspect o. inne ducts 
Plastic With less friction provides sufficiently 

. electric wires or the likes are 

25 fiber optic cables, eiecT:ri 

inserted. 
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BRIEF 



DESCRIPTION OF THE DRAWINGS 



n.. I is a front elevational vie. of t.e multiple 
e..nel Cuct asse^^.V o. t.e invent., .epoetin, a 
. al a3se:nbly containing five inner ducts wxth.n 

te duct A portion of t.e co.ru.ated outer 
eo.ru.ated outer duct. P ^^^^^ ^^^^^^ 

duct has been broken away to show 
the corrugated outer duct. 

, . sectional vie« ta.en alon, tne Une Z 
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of FIG. 1 



.;..'3Uacr.ss sectional view o. a .un.Xe of 
,...s .o.e. asse^iin, sepatatei. e.tt..e. 

^™"r:i.a.osssect.o„aivie-o.a...Uo. 

connecting webs. 

„c. S is a View in elevation illusttatin, the 

^nnet in w.ic. .uitipie Cannei .net — ^ 

^.•^r, =,rP reeled upon a storage 

r ri t. .o. sectional vie„s o. ot.e. 
e*o.i.ents o. the invention .epictin, .uct asse».lv 

. » olurality of inner ducts with straight 
25 including a plurality " ^ ..k 

fsin a corrugated outer duct with 
tubular sections within a corru. 
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round cross section. 

, ro are the «os= sections. v.ev,s 

„,.er e^odi.ents of t.e invention .epictin. duct 
..3e^iV inciuain, . plnraUt, o. inner .uct= wit 
3 3trai.nt tn^uiar section, within a corrugated outer 
With non-round cross section. 

n is the cross sectional view of other 
e.odi.ents o. the invention depict.n. duct asse^.. 

. Plurality of inner ducts with straight 
including a pluraxxi:y 

^ . r,lurality of inner ducts with 
10 tubular sections and a plurality 

•vv,^r, a corrugated outer 
corrugated tubular sections wrthrn a corr 

duct with non-round cross section. 

3,3, „ODE rOR CM<RVI« OUT THE INVENTION 

«ese and other objects and advantages of the 
...sent invention wiU no doubt become apparent to those 
..iied in the art after having read the following ^ 
description of the e^odi.ents which are contained 
20 illustrated by the various drawing figures. 

. particular .ethod and apparatus is necessary for 
p.oducing the duct asse^ly in accordance with the 
p.esent invention. The apparatus for producing the duct 
.sse^ly and the .ethod in accordance with the present 
2S invention is also distinguished fro„ prior arts, thus 

. .r^«rately from this invention, 
being applied for patent separately 
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..e.....e. t.. aetaile. ae.cr.ption on t.. apparatus and 

present invention is omitted at this specification 

and drawings. 

.s Shown PIGS, i and 2. a p.ete.reO e^odi^ent 
.he .uit.pie Channel duct asse^iV comprises a plurality 
Of elongated inner ducts 10 of plastic, which are 
e.tended in ahuttin, contact with each other, and an ^ 
„„ter duct .0 Of Plastic, which encircles the inner 

contiguous relationship, with a corrugated tubular 



section. 



ion. 

^ --"^^ each 



substantially parallel, in abutting^ 

...er, and have thecros^.-^-^ ' 
contain ..^..Lr^c.^ fiber cable or electr.c w.re 



The inner ducts 10 are assembled to for. a tube 

w« ■Fnr'TTied bv assembling 
bundle 1. The tube bundle 1 may be formed by 

4-^ in P^c: shown FIG. 3, or oy 
20 separately extruded inner ducts 10 as sho 

. ,n ^ifh flexible connecting webs 11, 
folding inner ducts 10 with flexi 

sectional shapes according to the nu^er of the inner 
.nets 10 and cross sectional shapes of the outer duct 20. 

Although in the preferred e-,odiment, the inner 
ducts 10 are circular in cross sections, it is to be 
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understood that each of inner ducts 10 may take any 
desired shape such as round, ellipsoid, square or any 
other cross-sectional shape required for its final use. 
The inner ducts 10 can be made of polyethylene, 
5 polypropylene, or any other thermoplastic resin. However, 
It is preferable that each of inner ducts 10 is made of 
polyethylene, which is more flexible and exhibits less 
sliding friction than any other plastics. To reduce 
further the friction between the inner ducts 10 and 
10 fiber-optic cable as the cable is drawn through the 

system, the interior surfaces of the inner ducts 10 can 
be formed with longitudinal, or spiral ridges 12 upon 
Which the cable ride as it pulled through the inner ducts 
as Shown FIG. 2. Alternately, the wall of the inner duct 
15 can be formed with corrugation. 

The outer duct 20, which includes the corrugated 
tubular section having a plurality of ridges 21 and 
troughs 22 extending over the entire length, encircles 
the inner ducts over their entire length to retain them. 
20 It is important that the troughs 22 of the outer duct 20 
are in contiguous relationship with the inner ducts 10 as 
Shown FIG. 2. It is preferable that the outer duct 20 and 
the inner ducts 10 are welded together at the contiguous 
portions where the troughs of the outer duct and the 
25 inner ducts are contacted. 

Although the preferred configuration of the outer 
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1.. r^re-isely circular corrugations, helical 
duct is regular, pre^isexy 

c„„u,ations c.n als. be utiU.eC The cuter duct als= 
can be .ade of polyethylene, polypropylene, any other 
thermoplastic resin. However, the most preferable 
S material of the outer duct is polyethylene, which is the 

same as the inner ducts. 

The present invention resides in that a plurality of 
inner ducts 10 are extended contiguous, co-directionally, 
substantially parallel, in abutting contact with each 
10 other, and a corrugated cuter duct 20 encircles said 

contiguous relationship with them. The mutiple channel 
.uct assembly in accordance with the present invention is 
so flexible that it can be coiled around transportable 
15 reels, because an outer duct 20 of plastic with 

relatively large diameter has corrugated tubular section 
^ e:^odiment of ri=s 1 and 2 depict a multiple channel 
duct assen^ly in accordance with the present invention, 
which has been manufactured in my factory. 

Eixtonding i JQ ' 



substantially parallel, in contiguous abutting 
relationship with each other, alongOigi^^tudinal 
axes, are held by a»r.i..-t*^^lar outer duct. Each 
of the i9B«--a5;?r^ is connected by fl exible webs 12. 



20 



25 



The corrugations of the outer duct 20 include 
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contiguous alte.„.tin, rid,es 21 an. troughs 22 extending 
along the length of the outer duct, thus providing with 
greater flexibility and greater strength at the saBe ti.e 
so that the multiple channeled duct asse^ly can be bent 
5 through a relatively small radius without fracture.^ 

in this eK4,odiment, both the outer duct 20 and the 
inner ducts 10 have been made of polyethylene, the same 
material. The inner ducts 10, having longitudinally 
straight tubular sections, are connected by flexible webs 
10 11 and folded to form a tube bundle in abutting contact 
„lth each other. The interior surfaces of the inner ducts 
10 are formed with longitudinal ridges 12. 

The outer duct 20 and the inner ducts 10 are welded 
together at the contiguous portions where the troughs of 
15 the outer duct and the outer surfaces of the inner ducts 
are contacted. The detailed advantages of the embodiment 
in accordance with the present invention are described 
below. 

20 invention is amazingly flexible and can be easily^csW^ 
around the reel 30 with only two meters^^^a^Ster as 
shown in ri= S. The multiple chanr^ct assembly of the 
present invention can b^>^ntly extruded in lengths 
Of more than ons,*ri^ter, depending upon the need of 
siJ^e-iSrTnstalling optic cables or electric wires, 
-^^fits of achieving these substantially greater 
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lengths are: (D less connections between^cables, 
cable duct, (2) longer lif^an^^-^t^^iabiUty of 
the cables,.^:^) ^^^-^ installation and maintenance 
■bC L h uaUi U' ^ mid Ldhl^ duct. 
5 second, the embodiment in accordance with the 

present invention, has straight tubular sectional inner 
ducts 10 Which are assembled in abutting contact with 
each other, and a corrugated outer duct 20 which 

10 retain them in its contiguous relationship. This whole 
configuration provides superior crushing resistance to 

simultaneously allowing the present invention to flex and 
bend about an arc as small as five feet radius. 

Third, since the inner ducts 10 of polyethylene 
Which have longitudinal ridges 12 on their inside 
surfaces and less connections, provides a low friction 
surface, thus fiber optic cables, electric wires or the 

likes are easily inserted through them. 

. juuL aixd thi inr"*^ 

ducts are not only made of the same materi^ 

4-^ «,i«iia-t;nrtions, even though 
welded together at thexr conti^iijaie^ortions, 

the temperatureof,..*..'^^ ^-ts and the outer duct 
change^^.'^^es, the inner ducts will not move 
25 tf j c ongtudinQlly - with n 



5uter ducL" 

Although the preferred embodiments , as shown FIGS. 
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6 and 7, have a corrugated outer duct with a round cross 
sectional shape, FIGS. 8~11 depict non-round cross 
sectional shapes which can be employed in the special 
cases in any other environment where non-round cross 
5 sectional shapes are advantageous. Of course, a wide 
variety of alternative shapes could be also used, 
depending upon arrangement of inner ducts required for a 
particular cable installation. Various eirO^odiments in 
accordance with the present invention are briefly 

10 described below. 

FIG. 8 shows a multiple channel duct assembly which 
includes two straight tubular inner ducts 10 with round 
cross sectional shape, and an corrugated outer duct 20 
with ellipsoid cross-sectional shape. 
15 FIG. 9 shows a multiple channel duct assembly which 

includes three straight tubular inner ducts 10 with round 
cross sectional shape, and an corrugated outer duct 20 
with triangular cross sectional shape with round corners. 
FIG. 10 shows a multiple channel duct assembly which 
20 includes four straight tubular inner ducts 10 with round 
cross sectional shape, and a corrugated outer duct 20 
with quadrangular cross sectional shape with round 
corners . 

FIG. 11 shows a multiple channel duct assembly which 
25 includes four straight tubular inner ducts and five 

corrugated inner ducts, and a corrugated outer duct 20 
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with quadrangular cross-sectional shape with round 
corners . 

Although the present invention has been described in 
terms of specific embodiments, it is anticipated that 
alterations and modifications thereof will no doubt 
become apparent to those skilled in the art. It is 
therefore intended that the following claims be 
interpreted as covering all such alterations and 
modifications which fall within the true spirit and scope 
of the invention. 



